Secretion and export of IGF-1 in Escherichia coli strain JM101.
The processing of LamB-IGF-1 fusion protein and the export of processed IGF-1 (insulin-like growth-factor-1) into the growth medium was examined in the Escherichia coli host strain, JM101. Several strain or plasmid modifications were tried to increase export of periplasmic (processed) IGF-1 into the growth medium of JM101. These included: (1) use of a lon null mutant strain to increase accumulation levels of unprocessed LamB-IGF-1 fusion protein; (2) use of an alternative drug resistance marker on the expression plasmid rather than beta-lactamase, thereby reducing any competition for processing of LamB-IGF-1 by signal peptidase; (3) examination of whether phage M13 gene III protein expression caused more periplasmic IGF-1 to be exported into the growth medium due to increased outer membrane permeability; and (4) examination of the effect of E. coli or yeast optimized IGF-1 codons. None of these strain or plasmid modifications caused any significant increase in export of IGF-1 into the growth medium of JM101. Solubility studies of LamB-IGF-1 and processed IGF-1 showed that virtually all of the LamB-IGF-1 and IGF-1 remaining within the cell after a 2 h induction period was insoluble. This implied that only soluble LamB-IGF-1 was processed to IGF-1 and that only soluble IGF-1 was exported into the growth medium. Taken together, the results indicated that LamB-IGF-1 and IGF-1 solubility were the limiting factors in secretion of IGF-1 into the periplasm and export of IGF-1 into the growth medium.